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Subtitle D:
How Will it
Affect
Landfills?

. ',j
X \\\ A

[9F PUBLICATION OF SUBTITLE I REGULATIONS
o August 1983 will affect Jandfill costs across the
:8. Hew deeply costs are afected will depend on
wow etates revise their regula-
ions and implement the Dbasic
Jubtitie D concepts. This article
G v land€ll costs of 1975

lvith se of today, and projects - .
ikely costs for a 1990 Subdde D ) his expert
sample site. projects the cost of

Even without Scbritle D, )
10481 costs were rising dramati-  0peraling @
=wlly. One reason is that abso- .
utely everything iovolved in Subtitle D Zandﬁ i
andfli design is more compli-  {n the 1990s,
-ated and raquires more money
Aan anticipated. For example,
:Lnply fnding and studying a site
te public will accept technicaily,
snviroamentally, and politically takes substantial ime
wnd money. Increased public awareness, and demands
or compensation and more enviroumental control also
~ave increased costs. Time delays in siting require that
~ore money be spent. And now, state and locai govern-

nents require special assessment fees f{or recycling,
‘nvironmental repair of ald sites, groundwater protec- ments for cnvironmentat controls and long-term vare,

ion, ete., which are ncrmally coliected by the landilll. and place more comprehensive, and s costly. re-
Strict regulations, like Subtitle D, increase require- auirerents on landfill operators.

State of the Art Landill under Subtitle D .
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m Typical Landfill Development Costs

m

Range of Unit Prices

ek s Construction
waval access road

“neminous access road
rthwork Construction
learing & grubting

‘epsoll excavaton & placemarnit

1oasoil excavaling & mtockpiling
tepsoil excavating & placement

5@ area preparatien

wbsoil excavating & steckpiling
.:bseil excavating & placement
Jagite ¢lay haul & placement
sand Blanket placamant

1gvible membrana liner

'sed, lertilizer, & muleh

$12.00-%$16.00 per linear foct
$22.00-$24.00 per linears foot

$1,500-$3,000 per acre

$1.05-81.40 per cubic yard
$1.80-82.50 per cubic yard

$1.10-$2.00 per cubic yard
$1.35-$3.00 per cubic yard
$2.40-$4.00 per cubiz yard
$8.80-512.00 per cubic yard
$7.20-510.00 per square yard
$1,000-31,500 per acre

achate Coliestion/Transfer System

witaction system piping
ganouts

ainage System Cantrol Devices

it boitom ditch sonstruction
intdardrgin systemn
drainage pipe
select granular i
as migraticn conire!
dministration, construction,

& ather miscallaneous cosis
sce! ~qus
ac, nand gale
‘tals ...Jse aquiprmart shed

‘acility fencing

ek scaie
nhar miscellanaous sita
upgrading

18 Venting Sysiem (nstallation

lewer assembily
ias extraction wells

317.50-522.00 per linear foot
$1.400-81.500 each

$1.00-52.50 par lingar foot

$17.50-825.00 per linear foct
58.80-512.00 per cubic yard
$5,000-510,000 ump sum

$150,000-8304,000 lump sum

$2.000-$3,000 lump sum

$56,000-580,000 ump sum .

S10, 008315, ner linear
foot

$36,000-£40,000 sach

$10,000-$15,000 lumg sum

$93,000-$150,000 lump sum
$7,300-$10,000 asch

«losure plan and funding to cover closure; financial as-
surance required upfront or as part of operations, thus
increasing gate fees; and groundwater monitoring and
corrvective acticns which may include monitoring sys-
tems, sampling und analysis programs, contingency
nlans with trigger levels, and cuntingency action plans.

Sounds tough? These requirements are common for
new sites and may aiso be applied retreactively to up-
grade exisling sites.

Complying with the new requirements will be expen-
sive. The increase in landfill development costs can be
2 burden in the short-term (up-front liner and leachate
system instailation), as well as in the long-term (moni-
tor”  throughout the landfill's operating life and

th erl.
Good financial planning is now 2 necessity in the

) e

S8 \azre Ararnatives / Lanalin of e 30%

landfill business, To account for the increases in design
and aperations, gate fees at land{ills imust be increased.
Landfill costs can be expected to rise in the areas of pre-
development. construction, operations, ¢losure, post-
closure, and unanticipated costs.

Pre-development costs

Pre-development costs include site selection, investi-
gation, and permitting costs. Table 1 presents typical
predevelopment costs,

These costs will vary widely, depending on the mar-
ket value of land, the complexity of the state regula-
tions, and the level of service or assistance needed from
outside engineers or permitting agencies.

Land costs relate directly (o local economics, pre-de-
velopment land use, and the jand’s proximity to urban
areas. Historically, as public objections to landfills rose,
landifills tended to be sited further from city limits; in
many instances, this resuited in lower land prices. How-
ever, as fuel pricas rose, transportation costs increased,
and the price of land took on less importance. The de-
sire to be closer tc waste generation sources and
Jeachate disposal systems has influenced developers to
deal with local objections and to site facilities cioser to
urban service areas. This tvpically resuits in higher land
prices. Subtitle b will make the task of finding suitable
sites more difficult.

Increased regulatory activity has also influenced
landfill design requirements. The process of obtaining
permits is changing. In the past, most state regulatory
agencics required a single technical submission. Today,
the permitting process in many states requires mul-
tiple submissions; the process can take two to five years.
These multiple submissions and the lengthy licens-
ing time frame have increased engineering costs and
legal fecs.

‘I'ypical costs associated with land prices, engineering
and legal costs, permitting fees, and ancillary devel-
opment costs, will vary widely. Generally, pre-de-
velcpment costs represent less than 10% of total site
development costs for 2 state of the art non-hazardous
landfill.

Construction costs

Costs associated witl site construction direcily relate
to the complexity of site design. There are many faciors
affecting the costs of site construction.

Most important is the type of liner design used (ciay
liner, synthetic liner, no liner, etc.}. The cost of develop-
ing 2 new clay-lined landfill includes the foilowing items:
general excavation; liner censtruction; leachale collee-
tion and extraction system design; surface water drain-
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m Sita Operations

age conirols; and other facilities such as scale and
maintenance buildings, access roads, and fencing.

Table 2 presents typical construction unit prices for
sites constructed in 1988. The unit price information
presented is for sites constructed in the upper-Mid-
west.

Typically, the most expensive items in site con-
struction are the liner and leachate collecticn system.,
For exampie, placing a five-foot clay liner with six
inch leachate collection pipes and a onefoot sand
blanket in an already excavated, prepared hole, as-
suming clay was already on-site, would run $40.000 to
$50,000 per acre, not including Ieachate storage

Range of
Htem Unit Prices
QOperation costs for a 60C-750 tpd site,  $800,003-$750,000 per year

including men, machinas, facilities,
& maintenanca
Laachate coilection & treatrnant

By truck: 10 miie haul 50.02-50.03 per galion

$85,700-8216,000 per year
$G.01-50.03 per gaiien
$21,900-$65,700 par yexr
Envirenmenta! menitaring $8,000-$40,000 per years
Gas management and controf oparations $10.000-330,000 per year
On-going engineering, staff time. eic. $0.00-$20.000 per vear

Assume: a 40-acre site with an efficient finer and collection system
with good drainage, a typical generation rate of §,000-10.000 gpd dur-
ing operations 2nd 10,000 aftar closure.

By sewer: sewer charge

tanks, extarnal piping, and manholes.
If clay needs to be hauled on-site, the cost
could easily double or triple to $80,000 or even

o

Typical Closure Costs

$130,000 per acre because of transportation item Range of Unit Prices
costs. - .

imilacly, the cost of 2 sin thetic liner in- Final caver $2.50 - $5.00 per cubic yard

Similarly, the costo gle synthetic finer in Topsal $1.20 - $2.50 par cubic yare

cluding six-inch lezchate collection pipes and a

Seed, fanilizer & mulch

1,000+ 7 0
§ | S SeelimBindt-por acra

$4.0Q - $8.20 per insar foot

onefoct sand blanket could range from $63,000
to $100,000 per acre, including extra sub-grade
preparation and sand bedding for liner place
ment. Again, this does not Iaclude leachate stor-
age tanks, external piping, etc.

Gas contrel (passive tranch’)’

* Assumption: the blower assemblies and network wilt be in place
and that these costs werg part of site construction,

Sourt: Cienive Rasours Yenwes, Lid

s

r

Some local factors that may affect unit prices
in Table 2 include: haul distances for off-site ma-
terials: locsl economic conditions; contractor ex-
perience; time of vear, both for bidding and
coostructon, relating to construction calendars and
season; and cther factors such as clarity of plans,
specs, contracts, efc.

Construction cests typically represent 15% to 25% of
total sit» development costs. These costs include ini-
tial site preparation and subsequent site construction
not perfarmed as part of operations.

Operating costs ,

Operating costs represent the greatest cost for site
development. They include manpower, equipment,
maintenance, utilities, administration costs, and fuel.

In a state of the art Subtitle D landfill, however,

Typical Post-closure Costs

Rangs of Unit Prices

$1,000 - $8,000 per year
$500 - $1,000 per year

ltam

Annual inspections

Land surface cara
Leachate hauling & treatrment {10,000
gallons/day, sewar discharge costs of

$0.01 par gallon): $38,000 per yoar
Environmental monitoring $8,000 - $40,000 per guarter
Gas: $10 per point
Groundwater: $250 - $500 per sample
location
Laachsts; 00 - $2,000 per sampla
Gas Control $10,000 - $30,000 per yesr

Sourca: Cieatve Fesource Yeanrwes, Lid

iterns such a3 leachate collection, transport and treat-
mext. leachate collection system maintenance, environ-
mental monitoring (gas, leachate, air, and water), and
gas management and control must be added.

Table 3 details typical operating costs. A review of the
+abla peints out that the state of the art landfll can add
significant costs to operations for leachate handling. A
site generating 10,000 gallons of leachate per day at one
cent lo six cents per gallon, can add as much as
$219,000 in handling charges per year to operational

costs. And these costs assume sewering of leachate will
continue as an acceptable means of treatment. However,
certain states and municipalities may requirc pre-treat-
ment, which could easily add 10 cents per gailon to
costs, depending on the level of treatment nesded.

One further item; the cost of hauling leachate by
transport versus direct sewer discharge is significant.
As 7 resull of this cost difference, many site developers
consider siting facilities closer to existing sewer lines.
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m Exampls of State Surcharges
ta tzm/Fea - Status/Amourt
‘ennsylvania Rezource Recovery Fee  propesed’$1.50 per ton
Yisconsin Environmental in foreei$0.15 per tan
Repair Fund ptepased/$1.00 par ton
Grourdwater Fund in lorca/$0.10 per ton
Waste Management Fund in force/$.015-.035 per fon
proposeds$1.00 per 1on
Resourca Recovery Fea  proposed/s2.00 per ton
inois Recyefing Grant Fae in forces$0.95 per ton
‘aw Jersay Sanitary Landfill Facility  in forees$0.50-81.05 per ton
soloraco tHarardous Wasie Fees  propusedr$0.15 per 1on
thio Ccunty Plan Fund proposed/$0.40-$0.80 per ton

Table 3 shows that the cosis for hauling
leachate on a 20-mile round trip can add ag
much as three cen:s per gallon to costs.
Environmenial monitoring is an additional
operaticnal cost, which may include ground-
water monitoring, leachate mciitoring, gas
and air monitoring, and surface water monitor-
ing, Eavironmental monitoring costs are
highly variable. At & given site, the figure is
directly related to the number of monitoring
points, the frequency of monitoring, and the
nursher of parameters. A rule of thumb for

!
!
|
|
|
L
i
|
|
|
|
!
|
:
J
|

ftern
Predeveiopmant
Land costs $1,000,000 $0.35M1.81
Engineering costs $1,490,000 $0.82/2.71
Licensing casts $42,000 $0.01/0.08
Miscellaneous develapment costs $253,000 $0.09/0.46
Subtotal $2,785,000 50.97/5.06
Site Preparation and Construction Costs
FPhase | $2,725,000 20.95/4.94
" ~sg li 32,041,000 $0.70/3.64
sl . $2,001,600 $0.70/3.64
) ase iV $2,C01,000 $0.70/3.64
Subtotal $3,723,000 $3.05/15.88
Site Operating Costs _
Site operation $16,620,00¢ $5.81/30.20
L.eachate hauling & treatment $ 2,520,000 $0.88/4.58
Envirnnmental monitering
On-going engr. asst., admin.,
and other misc. $ 1.640,00C $0.57/2.98
interast on capital dabt $ 4,000,000 $1.40/7.26
Subtotal $24,780,000 $7.27/45.02
~ Sife Clasura
Phase | § 762,000 $0.271.38
Phase il $ 625,000 $0.2211.13
Phagse HI $ 544,000 $0.19/0,99
Phase IV 5 544,000 $0.19/0.99
Subtotai $ 2,475,000 $0.87/4.49
Post-Ciozure care ¢osis
Znvironmental monitaring $ 1,500,000 $0.52/2.73
Leachate hauling & lreatment $ 8,430,000 $2.27/11.77
Land surfaca care, site inspection,
agmin., and other misc. costs % 1,140,000 ~ $0.402.07
Subtotal $ 9,120,000 $3.1916.57
Gther ~ .

Fres $ 2,860,000 $1.00/5.20
v tives $ 4,290,000 $1.50/7.80
» tal $ 7,150,000 $2.50/13.00

PRUJEET TOTAL $55,038,000 ::19.2511021’.56_"_J

Generic Landfill Davalopment Cost Estimate

Total Cost CostiTon % of Total

i

10 Magte Altuieatives a4 of the 90

groundwater monitoring costs is $250 to
8500 per well per sampiing. That may not
sound like much, but consider that a well is
monitored quarterly for 15 years of opera-
tion. At the upper—ange, the cost for cne
well would be $30,000 during the site's life,

With Subtitle D requiring gzas manage-
ment at all new and expanding sites, costs
will increase further. Gas migration control
with an active gas system will add 510,000
to $30,000 per vear {0 site operations costs.
Site operations costs typically account for
40% to 50% of development costs; therefore
operational costs can have the greatest im-
pact on reducing overall development

costs.

Closure costs

Site closure is the lowest gverall cost
associated with site development, [n fact,
depending on site characteristics such as
available cover soils, and the amount of
available equipment, 2 major portion of this
cost will be incurred as an operational cost.

At many sites today, final capping is per
formed by landfill personnel as the site
reaches final grade, as opposed to contract-
ing for these services. Where this work is
contracted, unit prices as shown in Table 4
can be affected by the same factors affect-
ing site construction costs. Table 4 presents
costs for typical closure work.

Depending on how much of this work
was performed during operations, site clo-
sure wiil range fromn 3% to 5% of site devel-
opment cosis.

Post-closure care
With the publication of Subtitle D, EPA

clearly intends to require exiensive post-
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closure care for 30 years, and leaves it to the states to
require additional pestclosure care if they desire.

State reguiations used to drive this category. In some
states, site owners are relieved of the responsibility for
long-term site care 20 to 30 years after site closure.
Now, post-closure periods will be 30 years or more.

Table 5 presents postclosure care cost estmates,
These costs can represent 10% to 20% of site develop-
ment costs, and possibly more.

Subtitle D requires site owners to provide financial
assurance for long-term care during site operation. Sig-
nificant portions of these monies are required up front
when opening the site. This can impact future planning
significantly.

Unanticipated Costs

Unanticipated costs are cast items not directly related
to rhe cost of burying wastes, but more or less a part of
landfill development now and in years to come, First, for
instance, in most states, there are or will be sssess-
ments for funding recycling, groundwater, protection
projects, environmental repair of old sites, or new state

rograms. These state assessments are normally man-
dated by the law that allows the state to collect a ¢ertain
fee per ton or yard of waste accepted at the landfill gate,
Some examples of state assessments are shown in Table
6. A recent court victary was won by waste industry in-
tarests in [inois against an assessment whose proceeds
went to a state fund that would have subsidized recy-
cling projects.

Local incentives are a second surprise cost category.
These costs help upgrade local roads, protect or guaran-
tee property values, replace local private wellg, and pro-
vide better screening. They usually are negotiated with
Jocal host municipalities under legal requirements or
provided as trade-offs to get permits.

Local incentive costs can liclude free or cut-rate dis-
nosal for the host municipality, or money to off-set dis-
posal costs for the lccal municipalities, a straight pay-
mert to the local municipalities on a per-ton cr per-yard
basts. This cost can range up to $1.50 per ton or more,
dep=nding on locai negotiatons, politics, ets.

These two surprises can add significantiy to the bot-
tom-line costs of landfilling. They could increase cosis
1o land£ll by 5% to 15%.

State of the art landfill costs: an example

To illustrate today's costs of land6l} development, this
.ection estimates the costs of developing a site located
in an upper-Midwestern state in 1988 that will meet Sub-
title D requirements. Costs presented in Table 7 are es-
timates based on Phase [ construction, and arc

DAMES & MOURL—#Giusus ululivositto =

Table &
Present, and Future

Typica!l 1973 Landfll] Davelopment

Langtili Developmant Costs Past,

Cost ltem | $ion %
Predevelgpmant ¢osts 5C.25 5.9%
Construction costs $0.52 12.3%
QOperations costs $3.20 75.7%
Closure costs $0.26 6.1%
Post-closure care costs $0.00 0.0%
Unanticipaled costs $0.00 0.0%
Sublalal $4.22 100%
Prefit {10-25) $0.42-50.85 ~—
Total (including profit) $4.65-55.08 —
Typleal 1988 Landfill Development

Cost ltem Siton %,
Predeveicpment casis $0.42-31.30 3-6%
Construction costs $2.60-84.50 15-28%
Cperations costs $4.50-86.50 3C-40%
Closure costs $§0.50-81.00 35%
Post-closure care cesls $2.00-54.00 10-20%
Unanticipated costs $1.00-52.50 5-15%
Subtotal $11.02-$22.20 100%
Profit (10-25) §1.00-85.50 —_
Total (Including profit) $12.02.827.70 —_
Typicai 1990 Landflll Daveiopmant

Cosl item $iton - 2%
Predavelopment costs $1.50 7.3%
Construction casts $5.00 24.4%
Operations costs $8.00 39.0%
Closure cosis $1.00 4.8%
Post-closure care costs £3.00 14.7%
Unanticipated costs $2.00 9.6%
Subtotal $20.50 100%
Protit {10-25) $2.05-8.12 -

Total (including profit} §22,55-325.62

presented in 1988 dollars. Operations cosls reprasent

first-year costs.

Predevelopment costs will include: 1,000 ton per

day municipal solid waste facility; 4:1 cover to waste ra-
tio; 10-year site life; £.5-day work-week; 60-foot average
depth of fill; buffer area for screenieg and on-site hor-
row; phased development in four equal phases (18.5
acres each); phases are closed as new phases are devel-
oped; estimated site selection and initfial feasibility
report costs; estimated licensing and regulatory review
fees; and administration, contingency, and muscellene-
ous cost factors.

Site preparation costs will Include: 3-foot clay
liner using on-site materials; 1-foot sand blanket using
off-site materfals; &inch PVC collection pipe in the
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¢ dwater Menitoring:

10 wells 30 wells
instaliation £15.000 — $300,000
manitoring $600,000 ~= $2.500,000

Gas Control/Monlitoring:
$500 per intemal wall vant {every 200 feet)
§500 10 §1,500 per menitoring peint instatled

$19 to $700 per sample par point

low case _high case
installation $17,500 — 528,000
monitering $14,000 — $45,000
g8as control $50,000 — $500,000

Total $81,500 -3573,500
Assume; internal wall vent svary 200 fast; §10.00-$100.00

per sample point; $10,060-530,000 fer operation and
maintenance.

Linar & leachata Collection Costs

Clay $2.40-$4.00 per cubic yard
Sard £8.00-$12.00 per cubic yard
Synthatic {flexible
mambrana) iines $0.80-$1.20 per 3q. {L installed
Lysimaiers
&0 - 100: $5,000-$7,000

" £VC) $15.00-520.Q0 per linear foot
L. .ation $20,000-540,000 ’
Manhole $1,500-$8,0C0
106,000 gal. tank $20,000-$40,000 aach (double wail)
Total

40-acra site, 5-foo! day liner, 2 lysimetars.

$40,000 o $60,00C per acre $2,200,000
40-acre sle, synthetic iiner.
$69,000 %o $100,000 pat acra $3.500,0C0

Leachate Transport & Treatment
10-mils haui $0.02-$0.03 per gallon
Traatment $0.01-50.03 per gaiion
10,000 gallons per day $65,700 to $219,000 per year
Over 40 years $2,628,500-88,760,000 over site life
Assume: 40-acry site, humid environmant & eificient
collection.

Run-on/Bun-off (Surface Water) Controls

Ditching $0.05- $1.70 per linear foct
Sedimentation basin  $1,000-$20,000 per unit
Monitcring $100 to S5C0 per point
Total
Canstruction $36,000
Monitaring $40,000
$64,000

Assuma: A0-acre site, two basins, parimeter diich, quarterly
mordtaring cver 45 years.

Closure Coste

Final cover $2.50-$5.00 per cubic yard
Gas systen (already covered) |
Topsail $1.20.2.50 per cubic yard
Seed, afc. $1,000-32.000 per acre
Leachate waiis $5,000-510,000 each
Documantation $10.600-520,000

Tota $£00,000

Assuma: 40-acre sita, two feat of final caver ciay, two wails,
four phases.

Post clasura care casts

Annual inspections $1,000-39,000 per year

Land surface carg $500-$1,000 par year
Leachata transport

& tragtment £65,700-5218,000 per yaar
Moniloring $8,000-540,000 par.year
Leachate system

maintenance $1.000 {0 $3,000 per vear
Total Per year $78,000.5272,000

Qver 30 years $2,290,000-$6,160,000

Assuma; 40-acre sile, isachata collaction, 2.5 fget of final
cover, 30 years of long-tarm care.

leachate collection system; collection pipe placed at 200
foet on centers 10-foot excavation assumed; active gas
collection and flaring systemy; bituminous entrance road
and gravel on-site roads; and estimated surface drainage
system.

Sita operating costs will include: 2dequate mate-
rial available on-site for daily cover; and off-site treat-
ment of leachate.

S~ olosure costs will include: 3-foot clay cap: 3-
fo tective cover and topsoil layer; and adequatc
2van..1e materizl on-site for the cap and protective
<aver layer.

E brqera tiprnativet [ Laonifill of pes 0

Post-closure care costs will includa: 30-year post-
closure care period; and maintenance of environmental
monitoring systems and leachate collection system.

As seen in Table 7, construction costs for Phases
Two, Three, and Four are substandally less than for
Phase One. The first pliase inchnles initial access road
and building construction, and reflects the costs of exca-
vating large quantities of soil to reach base grades.
Operational costs reflect significant dollars for base op-
erations but also for leachate, monitoring, and interest
on debt to develop and construct the site,

Note how significant a portion of total costs the post-
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¢, .& costs and other fees are becoming. When you
start to pay local incentives on a per ten basis or state
fees, and you have to care for a site for 30 years after
ciosure, costs will increase remarkahly.

A look =t the future

In the past, the distribution of costs for the six major

zreas of land£li deveiopment was substantially different

" from present landfill development practices, Table 3
shows how site development costs have changed over
time and may change in the future: Table 9 breaks dowa
cost components, and offers an interesting look at some
key costs,

Tha majority of facility costs (nearly 80%) wera previ-
ously for site operations. This left only 20% for the other
five areas. In the past, ne money was ailotted for long-
rerm care or unanticipated costs. Note, toc, thar all costs
gresented do not yer include profit or site replacement
asts (Le., the cost of acquiring and developing the site
that will be needed once the current landfill is closed).
For private developers, profit must be based on a fair
return on investment and compensation for the money

at risk. In setting a fair profit. an owner must also con-
sider competition. In the public sector, landfill replace-
ment costs may be considered in lieu of profit.

In general, profit or replacement costs may add 10% to
20% or even more (o site development costs, depending
on the specific conditions of each location,

For today's landfill, excluding profit, sita operations
still represent almost half of costs (40% to 50%). How-
ever, site construction of a state of the art landfill is
costly (13% to 25% of overall costs), because of new de-
sign and operating requirements. Long-term care costs
also are significant. Landfill davelopment costs now in-
clude meney for post<iosure care, compared to 0% in
the past. And surprise costs are real.

In the future, which Table 8 projects, it is likeiy costs
will not rise dramaticzlly over 1688 costs. Costs will
likely stabilize as we become more experienced with
sophisticated construction. In some states, costs already
reflect Subttle D reguladons. The costs for landfilling
are beginning to ar will leve! out around $20.00 to $25.00
per ton. The price for disposal on the other hand will
vary with market conditions. F
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Cardinal’s 7850
Dala Recording
Sysiem

Ground Hugger Il - Low profile, abov

ground electronic truck scales.

Scales are faclory assembled for quick
and easy installation. Available with side
ralls and steel deck or flat top design
with concrate or steel deck. Slandard

capacities from 5010
100 tons and
- platferms 10" wide x
35" 1o 100 long,

Weight Information Handling Systems

Whether you choose Cardinal's basic 7850 Data Recarding
System or the more advanced PC based VRS 7800

! Documentation System, you will be amazed atthe . .. . . £
speed and accuracy with which your I e —
] :

weighing and decumentation needs
can be handled. Make {he logical choica. . .
choose Cardinal.

@(I/Z{ﬁimé

ardinal Scale Mantfacturing Company - P.0O. Sox 151 « Webb City, Missourd 64870 « USA
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Calt Toll Frea 1-800-641-2008 For More [nfomation
{In Missouri call £17-573-4631)
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